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Abstract 

Antocha (Orimargula) possessiva n. sp., the first species in the subgenus Orimargula from Sulawesi, 
and its unusual behavior involving precopulatory mate-clasping are described. Males clasp females 
from below over the pleural region of the fifth abdominal segment, and then ride on them dorsally. 
Expansion and folding of the pleural region of the fifth abdominal segment of females, and enlarged 
basistyles of males, facilitate nongenitalic coupling, and are hypothesized as resulting from sexual 
selection favoring precopulatory mate clasping. 


Introduction 

The genus Antocha Osten Sacken (1860) is a cosmopolitan genus of small-sized 
crane flies within the tribe Limoniini (Tipulidae: Limoniinae). The genus is char¬ 
acterized by a prominent anal angle on the wing. Three subgenera are recognized: 
Antocha Osten Sacken (1860), Orimargula Mik (1883), and Proantocha Alexander 
(1919). The subgenus Orimargula can be separated morphologically from the 
other two subgenera of Antocha by wing venation that lacks a discal cell (Mik, 
1883). Antocha {Orimargula) is an Old World group, represented by 21 species 
in the Ethiopian region, three in the Australasian region, three in the Palearctic 
region, and 15 in the Oriental region. In Southeast Asia, species of this subgenus 
have been recorded only from Borneo and Sumatra. In 1985 an undescribed 
species of Antocha {Orimargula) was collected on Sulawesi, the first record of the 
subgenus from that island. This new species and its unusual mate-clasping be¬ 
havior are described in this paper. 

Systematics 

Antocha {Orimargula) possessiva Young, new species 
(Fig. 1-5) 

Diagnosis. — This Indomalayan species of limoniini is placed in the subgenus 
Orimargula because the wing venation lacks a discal cell (Fig. 1). It differs from 
all other described species of Orimargula by features of the male genitalia, es¬ 
pecially the elongated basistyles (Fig. 3), and the modification of the pleural region 

of the fifth abdominal segment of females (Fig. 5). 

Description. — Morphological terminology follows Byers (1961) and Young (1987). Description is 
based on seven males and four females preserved in 80% ethanol. Body length: male, 4.0-4.5 mm; 
female, 4.5-5.0 mm. Wing length: male, 4.0 mm; female, 4.5 mm. 

Head: Occiput brown, with black setae. Rostrum pale yellow. Eyes large, separated at vertex by 
about two-thirds width of eye in frontal view, narrowly separated ventrally by width of two rows of 
ommatidia. Antenna 16-segmented, filiform; scape cylindrical, two times as long as wide; pedicel 
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.5mm 

Fig. \-2.—Antocha (Orimargula) possessiva. 1, wing; 2, head and thorax, right lateral view. 


globular; flagellomeres subcylindrical, verticillate; basal flagellomeres distinctly elongated; apical fla- 
gellornere 1.5 times as long as penultimate. 

Thorax: Grayish brown to dark brown, with velvety-black patches. Cervical sclerites greatly elon¬ 
gated, attached to thorax ventrally (Fig. 2). Pronotum extremely reduced, with setae near anterior 
margin. Prescutum enlarged and projecting anteriorly, dark brown anteromedially, fading to grayish 
brown at midlength; lateral border of prescutum with a large velvety-black patch. Scutum, scutellum, 
and postnotum brown. Pleura grayish brown; anepistemum and pre-episternum dark brown; latero- 
tergite with large velvety-black patch. Legs yellowish brown; claws dark brown, each claw with single 
tooth at basal third. Wings (Fig. 1) subhyaline, faintly tinged with grey; stigma indistinct; R s long, 
gently convex, slightly shorter than R 3 ; R 2 and R 2+3 subequal. Halteres pale brown. 

Abdomen: Pale brown. Pleural region modified on fifth segment of females (Fig. 5). Fifth tergum 
with lateral area greatly expanded (especially anterolateral comers), which overlap pleural regions; 
pleural membrane compressed, forming narrow thickened band, invaginated at basal third. Postero¬ 
lateral comers of terga with 10-16 setae; posterolateral edge of fifth tergum below setae expanded 
ventrolaterally into pleural region. 

Male Genitalia: Hypopygium as in Fig. 3. Ninth tergum narrow, posterior margin straight. Basistyle 
relatively long, slender; ratio of length of ninth tergum to length of basistyle is 0.3. Ninth sternum 
simple, undivided, rounded at posterior apex. Dististyles elongate, fused basally for two-thirds of 
length. Dorsal dististyle glabrous, subarcuate, acute apically. Ventral dististyle simple, setiferous, 
deflected medially at right angle to basistyle; apex recurved anteromedially. Lateral process simple, 



.1mm 

Fig. 3-4 .—Antocha ( Orimargula ) possessiva. 3, male hypopygium, dorsal view; 4, female ovipositor, 
lateral view. 
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.5 mm 

Fig. 5-6.— Antocha (Orimargula) possessiva. 5, female abdominal segments III—VI, right lateral view; 
6, female abdomen showing male basistyles and dististyle grasping lateral part of fifth abdominal 

segment, ventrolateral view. 


extending to near midlength of basistyle, apex slightly expanded. Aedeagal sheath well-developed, 
curved ventrally. Aedeagal process slender, apically acute, reaching to near midlength of aedeagal 
sheath. 

Ovipositor (Fig. 4): Eighth tergum reduced. Ninth tergum much reduced, well-separated from tenth 
tergum. Cerci slightly shorter than tenth tergum, curved dorsally; dorsal surface flat, broader at base, 
narrowed to apex. Eighth sternum expanded laterally, wider than seventh sternum. Tenth sternum 
with setae near posterior margin. Hypovalves broad basally, tapered distally, extending to one-third 
length of cerci. 

Type Material. —Holotype: male, Carnegie Museum of Natural History (CMNH). 
Verbatim text of three pin labels: INDONESIA: Sulawesi Utara. Dumoga-Bone 
N. P. 22 Aug 1985. Coll. Chen Young/ Base Camp 211m. PROJECT WALLACE 
/ HOLOTYPE Antocha ( Orimargula ) possessiva Young [red paper], Paratypes 
with same data as holotype: ten males, ten females. All specimens were collected 
at light. Six pair of paratypes are mounted in clasping position as retained at 
death. Two paratypes (one male, one female) are deposited in the collections of 
the National Biological Institute, Bogor, Indonesia; other paratypes deposited in 
CMNH. 

Other Material. —Eighteen specimens (ten males, eight females) with same data 
as holotype preserved in 80% ethanol and deposited in CMNH. 

Etymology. —The name of this species is the Latin adjective possessivus (-a, - um ), meaning to possess, 
and refers to the clasping and holding of females by males. 

Habitat. — Specimens of A. possessiva were collected at a rain forest site within 
the Dumoga-Bone National Park on the northern peninsula of Sulawesi. The 
National Park is located just north of the equator (0°38'N, 124°Q6'E). The site is 
at the eastern end of the park, on the west bank of the Tumpah River, a tributary 
of the Toraut River. The vegetation is primary lowland forest at approximately 
200 m elevation. Specimens were collected at a white cloth sheet illuminated by 
a mercury vapor lamp near the edge of a pond along the Tumpah River. The 
pond was surrounded by rice fields with irrigation channels on three sides, and 
by lowland forest on one side. The river, the pond, and the larger irrigation 
channels are suitable and likely habitats for the immature stages of species of 
Antocha. 

Remarks.— The general appearance of A. possessiva is similar to that of A. 
praescutalis Alexander from Moeara Tenam, southern Sumatra, and to A. ma- 









322 


Annals of Carnegie Museum 


vol. 63 



.1mm 

Fig. 7 .—Antocha ( Orimargula ) possessiva. Nongenital coupling of the adult, right lateral view. 


culipleura Edwards from Mount Kinabalu, northern Borneo. All three species 
have similar velvety-black spots on the thoracic pleura. Antocha possessiva differs 
from A. maculipleura mainly by its smaller size and indistinct stigma. It differs 
from A. praescutalis by the absence of a third velvety-black spot on the anepister- 
num. 

Antocha ( Orimargula ) possessiva is very distinct from all other species of the 
subgenus. Two unique characters occur in male genitalia of this species. The 
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basistyles are unusually long and the dorsal and ventral dististyles are almost 
completely fused (Fig. 3). Both features enhance the structural integrity of the 
male genitalia, and may increase the firmness with which the female abdomen is 
clasped (Fig. 6) as described below. 

Mate-Clasping Behavior 
(Fig. 6-7) 

Unusual mate-clasping behavior was observed in this species at an illuminated 
cloth sheet on a clear night between 2000-2300 hr. Neither sex was observed to 
congregate on the sheet, and 20 males and 18 females were collected on the sheet. 
All flies arrived at the sheet separately and made initial contact with each other 
while fluttering or walking about on its surface. When a male contacted a female, 
he would mount her dorsally on the thorax between the wings, their bodies oriented 
in the same direction (Fig. 7 ). The male would bend his abdomen ventrally 
alongside the female’s abdomen, and then curl it dorsally so as to clasp the pleural 
region of the fifth abdominal segment of the female from the ventral side (Fig. 
6). This behavior was observed in nine pairs, with the position of the male’s 
abdomen occurring (apparently randomly) on either side of the female. 

After a male clasped a female, the male remained mounted on the female and 
tenaciously retained possession of her through firm nongenital contact. Coupled 
pairs were unable to fly, and if disturbed would drop to the ground or crawl across 
the surface of the sheet. The male’s grasp was firm, and union with females 
persisted even after a pair was killed in cyanide, or dropped into 80% ethanol. 
Coupled pairs were easily mounted in conjoined position. 

Male-male contact was also observed on the brightly-lit sheet. Such contact 
would result in brief coupling attempts by both males, and would quickly end 
with one or both males dislodging the other. In a few cases a solitary male contacted 
a male that was already clasping a female. The rival male would attempt to dislodge 
the guarding male and to gain access to the fifth abdominal segment of the female. 
Rival males were never observed to attempt genitalic copulation with the female. 

Actual copulation in this species was not observed, either on the sheet or on 
the ground. Copulation was observed at the same time in other crane flies (species 
of Nephrotoma and Trentepohlia). These species assumed an end-to-end position 
in copula on the sheet. 


Discussion 

The riding of females by males has not been observed previously in the genus 
Antocha, nor has it been reported in other species of crane flies. It is difficult to 
assess the significance of this behavior because of the artificial conditions of light 
and substrate at the time of observation. Several facts needed to interpret the 
nature of this behavior remain unknown, including the time when copulation 
occurs, the oviposition site, the influence of clasping on mating success of com¬ 
petitive males, and details of the life history. However, the presence of a pleural 
modification of the fifth abdominal segment of females to maintain the secure 
grip of elongate male basistyles suggests mutually compatible evolutionary nov¬ 
elties in both sexes that may have resulted from sexual selection. The persistent 
clasp of the females by males possibly constitutes mate-guarding behavior. Such 
guarding behavior can occur either before (precopulatory) or after (postcopulatory) 
copulation and insemination, and both conditions have been reported for other 
species of insects. 
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Precopulatory mate-guarding has been described in the hippoboscid fly, Lynchia 
hirsuta (Thornhill and Alcock, 1983). Females of this species lay eggs individually 
over a considerable period of time. Males can identify females that are about to 
become receptive to mating, and females mate more than once at intervals 
throughout their lives. These factors favor selection of precopulatory female-riding 
by males because such behavior increases the likelihood that the sperm of the 
riding male will fertilize the eggs as they are produced and laid over time. 

In A. possessiva and tipulid species in general, adult longevity is relatively short. 
Females generally carry a full complement of mature eggs at emergence and mate 
at or very soon after emergence (Pritchard, 1983); females usually lay eggs rapidly 
over a relatively short period of time. These conditions decrease the time over 
which reproductive advantage might be gained by males via precopulatory riding. 
In addition, because females in two out of the six coupled pairs of A. possessiva 
observed in this study were without eggs, it is assumed that males of this species 
are unable to determine the gravid condition in females, or are indifferent to it. 
Neither of these circumstances favor selection for male behavior involving pre¬ 
copulatory riding. 

Postcopulatory mate-guarding behavior was first reported in three species of 
Limoniinae by Adler and Adler (1991). The three species involved are Antocha 
saxicola Osten Sacken, Dactylolabis montana (Osten Sacken), and Limonia simu- 
lans (Walker). Adler and Adler observed the males of these species guarding their 
mates at oviposition sites after uncoupling. They concluded that all three species 
were polygamous and sex ratios at oviposition sites were male-biased. Sperm 
competition appears to be intense and to favor the last male to mate. 

The sex ratio of A. possessiva at the sheet was not male-biased, although the 
sex ratio at natural oviposition sites remains unknown. It is possible that the 
observed sex ratios and behavior observed here are artifacts of unnatural en¬ 
counters at the mercury lamp, and reflect behavior normally associated with 
postcopulatory coupling at oviposition sites nearby. This would explain the te¬ 
nacity of the coupling, and the apparent indifference of males to gravid and 
nongravid females. However, abdominal clasping of females by males, and not 
copulation, was observed between male and female flies during their initial en¬ 
counters at the sheet. In addition, rival males appear to compete for possession 
of the fifth abdominal segment of females, rather than for direct genitalic contact. 
Neither of these factors supports the hypothesis that clasping behavior is postcopu¬ 
latory. In fact, postcopulatory guarding of a female that has been previously mated 
by another male would not increase reproductive fitness of the guarding male. 
For the above reasons, in addition to those presented by Thornhill and Alcock 
(1983) in Lynchia, the observed behavior of A. possessiva is interpreted as pre¬ 
copulatory mate guarding. 

Pritchard (1983) indicated that some Limoniinae display true mating swarms. 
I observed a swarm of Antocha saxicola (Pennsylvania, Monroe County, Pocono 
Lake Reservoir, 20 May 1985) and captured both males and females from it. It 
is possible that A. possessiva also forms swarms in which males and females make 
contact and form riding pairs. The absence of sexual dimorphism in the antennae 
suggests that pheromones are probably not involved in this species (Pritchard, 
1983). If mating occurs within such swarms in A. possessiva, then coupled pairs 
might drop from the mating swarm and crawl to a suitable oviposition site where 
copulation would take place. Because riding by the male on the female prevents 
the female from flying, the mating swarm would most likely occur very close to 
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or directly over the habitat where oviposition occurs and where the immature 
stages develop. 

It is also possible that precopulatory contact between males and females is 
mandatory in order to stimulate females in the right microhabitat to permit 
copulation or to release oviposition. Aspects of female choice may be involved, 
although variation in male reproductive success was not observed in this study. 
Alternative interpretations are also possible with male-clasping inhibiting females 
from mating, or with males being required at oviposition sites in order to me¬ 
chanically assist with oviposition. Antocha is one of the very few genera of crane 
flies in which the larvae have lost all functional spiracles and are truly aquatic in 
habit (Byers, 1978). The immature stages and life cycle of only one Antocha species, 
A. saxicola, has been studied (Alexander, 1919; Fuller and Hynes, 1987). 

In summary, the female-riding behavior observed in this study is hypothesized 
as precopulatory mate-guarding behavior. Because this unusual behavior was 
observed under artificial conditions at a collecting light and sheet, the specific 
nature of the behavior as presented above is speculative. Further observations on 
life history are needed, especially of mating behavior and oviposition under natural 
conditions. Of particular value will be observations that will determine the timing 
and occurrence of copulation in relation to precopulatory clasping. 
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